6A 


5 


reo 


jens ee 
INnOO©O 


oe) 


Jo 


oO ~ 


ors) 


UNITED STATES 
DEPARTMENT OF AGRICULTURE 
LIBRARY 


*uysne 


August 1953 


REA PROPOSED SPECIFICATION FOR 


VOICE FREQUENCY LOADING COILS 


f/ 
x OCT1-193 * 


A \a rl 
me + Wry 
Se E_ DEPT. OF AGRA 


Telephone Engineering Division 
Rural Electrification Administration 
UeSe Department of Agriculture 
Washington 25, De Co 


% 


~~ 
‘¢ 


co re! ash ities 
res, 


f 


a 


7 23 

+ 

uf} ah 
tine 


84.4249 


RURAL ELECTRIFICATION ADMINISTRATION 
TELEPHONE ENGINEERING DIVISION 


PROPOSED SPEC IFICATION 
FOR 


VOICE FREQUENCY LOADING COILS 


le GENERAL 
lel The specification for voice frequency loading coils estab= 
lishes the physical and performance requirements for voice 
frequency loading coils to be used with exchange cable for 
exchange and toll use on telephone systems of REA Borrowerse 
1le2 The loading coil code number, nominal inductances and 
maximum dimensions covered in this specification are 


listed in the following Table I: 


TABLE I 
Over=All Maximum Coil 

Type of Loading Coil Nominal Inductance Dimensions = Inches 

Diame Height 

Type 32 88 milli-henry 1025 0.65 
Type 38 44 milli-henry 1625 0065 
Type 51 44 milli-henry 1.06 0045 
Type 88850 (Side Ckte © 88 milli-henry Leco 063 
(Phantom Ckte 50 milli+honry 1615 050 


1e5 All loading coils shall be mounted in loading coil cases as 
specified in Paragraphs 7 to 7726 
2e CORES 
2el The loading coils shall be wound on torodial-shaped corese 


Zee The cores shall be made of powdered magnetic materiale 
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The core shall be finished in such a way as to be impervious 

to moisture when test by the method outlinelin ASTM Designation 
D1l1l6=44, Sections 32 to 346 

The core shall have a dielectric strength of 1250 volts rms at 
60 cpse The core dielectric strength shall be tested by placing 
the core between two moist felt pads with the testing electrodes 
placed over the pads. 

WINDINGS 

The winding of the type 32, 38, and 51 loading coils shall 
consist of two windings as shown in Figure 1, The two windings 
shall not overlap. 

Ihe windings for the 88-50 phantom group loading coils shall 

be arranged as shown in Figure 2. 

The windings shall be wiformly distributed over the core and 
there shall be no exposed core. The term uniformly distributed 
is defined as meaning that the winding shall not be scramble 
wound and that the wire shall be laid uniformly along the 
circumference of the inside diameter of the core with the 

wire laying around the outside diameter of the core in as 
uniform arrangement as is practicale 

The direction of the windings of each half of the coil shall 

be such that the coils will be series-aiding when leads 2 and 

o are connected together. 

The windings shall be wound so as to meet the inductance and 


resistance requirements specified in Paragraphs 4e.l. 


ay hen 


5e6 The gauge of the wire and the number of turns of each winding 
shall be such as to produce the required inductance and meet 
the effective resistance limits. 

5e7 The wire used for winding the loading coils shall be insulated 
with Heavy Formex Insulation or an insulating material which has 
electrical and mechanical properties equivalent to Heavy Formex 
Insulation, An insulating material meeting the requirements 
specified in Appendix I to this specification shall be con- 
sidored as soquivalent to Heavy Formex Insulation. 

4. ELECTRICAL REQUIREMENTS 

4,1 Tho loading coils shall meot the electrical performance 

requirements specifiod in the following Table 2, when 


by methods specified in Paragraphs Bell to 5e24e 


TABLE 2 


a a tno 


Blectrical pyc nee Type. of, Voit 
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| | | 88-50 
' 38 51 : re" 
i Side | PH 
' | 
Nominal Inductance (mh) BO 44. Aa mp 50015 
Inductance Tolcrance, Percent of | | } 
Nominal Sees Sy, Cpls yea 
Maxe Inductance Unbalanco, Per-= | 
cent of Nominal (Botween Windings) 0.50: 0,50 Ry 50 0.30 | 0.75 
Maxe Effective Resistance, Ohms 13,90; 7610 {11,50 12 sot jib ace 
Maxe D.C. Resistance, Ohms ae 80 | 5 240 | 8s 4 ; 9612 - 
Maxe D.C. Resistance, Unbalanco, 
Ohms (Betwoon Windings ) Oe2 | yal Vee era creeds ~ 
Min. Insulation Resistance | 
(Me gohms ) 10,000 10 3000 10,000 10, 000 {10,000 
Mine Diclectric Strength (Volts 
YetsSe) 60 CPS 500: 500 500 500 500 
Max, Avorage Cross-Talk Botwoon 
Coils at 1000 CPS = Coils in 
Caso Connoctod to Stub C.U.) 2c Ot de A oS Sa 


| 
Waxe Cross-Talk Botwoon Coils . | 
at 1000 CPS = Coils in Caso | 
Connectod to Stub (C.Ue) 45 1 AB | 45 i 
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Inductance shall be measured at 2000 cycles per second with 

a 2 milliampere aece current flowing through the two windings 
connected in scries--aiding at a temperature of 68° Fahrenheit. 
The inductance shall be measured with a General Radio Company's 
Noe667A inductance bridge with the General Radio Company's 

Noe 1231B Amplifier and Null Detector and Noe 1501A Oscillator 
or an inductance bridge with detector and oscillator having 
precision and performance characteristics equivalent to the 
General Radio Company apparatuse 

The effective resistance shall be measured at a frequency 

of 2000 CepeSe with a bridge having a £3 percent accuracye 

A current of 2 milli-amperes aece shall flow through tho 
windings of the loading coil during the teste The ocurrent 
measuring equipment shall have an accuracy of Zed porconts 
Tho inductance unbalance botwceen windings shall bo measured 

in an SeCe bridgo circuit similar to tho circuit shown in 
Figuro 5. Tho bridgo shall bo capablo of moasuring inductance 
unbalanco of 1 porcent betwcon two windings of loading coil 
with an accuracy of A Oel percente Tho moasuromont shall bo 
mado at 1000 cepeSe with a curront of 2 milli-amporos aece 
through tho coil windingse 

Tho deCe resistanco of the loading coils shall bo moasurod 

in a bridge similar to the ono shown in Figuro 4 and tho 


circuit shall havo an accuracy of ¢ (065% ¢ 0,05 ohm). 
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A current of not more than 10 millieampsres dece shall flow 
through the coil windings during the teste 

Tho deCe resistance umbalance test between the two windings 

of a loading coil shall be mde with a bridge circuit similar 
to the one shown in Figure 5, The bridge shall have an 
accuracy of ¢ (.05% # 0.05 ohms). 

The insulation resistance shall be measured in a circuit with 
an accuracy of # 10 percent, with an electrification of not 
more than 10 minutes and with a voltage betwoon 100 and 125 
voltse Tho measurcment shall bo mado with a bridge having 
tho precision and performanco charactoristics cquivalont or 
the General Radio Type 544=B Megohm Bridges 

The dielectric strength shall be tested in a circuit consisting 
of a power source connected to a pair of test terminals through 
a series resistance and with a voltmeter connected across the 
test terminals. The common junction of power source, volt- 
meter and the test terminal shall be groundede 

She serics resistance shall have a value of approximately 1 
ohm per volt of tost voltage and shall be capable of carrying 
lampcre. Tho voltmeter shall bo capable of reaching full 
scale within the specificd test period and shall be capable 

of measuring the test voltage with an accuracy of A 5 porcente 
The power source including all auxiliary apparatus shall havo 
a curront rating of at lcoast 1/2 ampcre at tho test voltagee 
The frequency shall be 60 cycles per sccond and the form of 


the voltago wave as moasured at tho opon test terminals shall 
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be such that the ratio of the peak value to the root mean 
square value shall not differ from 1.414 by more than 10 per~ 
cente The test voltage shall be held to the specified value 
-0 #5 percent. The test voltage shall be applied for a period 
of not less than 1/4 seconde 
The apparatus under test shall be considered to have failed if 
the voltmeter fails to indicate, or if the voltmeter indicates 
less than the test voltage during the test. 
The finished loading coils shall meet crosstalk requirements 
specified for two dift'erent conditions. The first condition 
is for loading coils not assembled into loading coil mounting 
cases, while the secod condition pertains to crosstalk measured 
at the open end of a cable stub after the loading coils have 
been enclosed in a loading coil case and connected to the stub. 
The crosstalk performance shall be measured at 1,000 cycles 
per seconde 
oe81 For the purpose of this specification the crosstalk 
limit requirements shall be expressed in crosstalk 
units (CU). The number of crosstelk units is defined 
as one million times the square root of the ratio of the 
power in the disturbed circuit to the power in tho 
disturbing circuit. Expressed mathomatically 


wher> Py is the power in tho 


disturbing circuit and Po is the power in the 
disturbed circuit. When the impedance of the two 
circuits is the same at the test frequency, the equation 
may be expressed as a ratio of the voltage: CU s 10® eee 
Crosstalk measurements shall be made between adjacent 
loading coils types 52, 38, and 51 by the method given 
in Figure 6. The coils shall be soparated by a 1/8" 
thick non=mctallic spacere 

5e82 Tho side to side crosstalk for the 88-50 phantom group 
side circuit loading coils mounted in a loading coil 
case shall bo measured through tho cable stub using a 
circuit similar to that shown in Figure Te 

5e85 The phantom to side circuit crosstalk for the 8850 
phantom group loading coils mountcd in a loading coil 
case shall bo measured through the cablco stubs using a 
circuit similar to that shown in Figure 8 Tho phantom 
circuit shall be onergizod and tho crosstalk produced 
in the sido circuits moasurode 

6e LOADING COIL IMPRNGNATION 
6el All types of loading coils spocificd in this spccification shall 

be vacuum impregnated with General Electric Varnish No» 1678 

or Noe 1679, Harvol 612C Insulating Varnish or an insulating 

varnish having cloctrical, physical and chemical proportics 

cquivalent to those of the varnishes listed. An insulating 


varnish with the clectrical, physical and chemical propertics 
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applied in the manner described in Appendix II to this 
specification shall be considered as equivalent. 
7. LOADING COIL CASES 
Tel The loading coils shall be enclosed in loading coil cases 
which meet the requirements given in this section of the 
specification. 
Te2 The loading coil case codes, dimensions, capacities and 


methods of mounting are specified in Table 35-e 


TABLE 3 
. 

Type of Type of Capacity 

Loading Loading No» of Maximum Dimensions Method of 

Coil Case Coil Coils Mounting 

2h 32 or 38 1 1-1/2" OD x 11/16" high | In Cable 
Splice 

4A or 4AA oe or oS bte Lb No Maximum Limit Sus pended 
from Cable 

4B or 4BA OE) OF OG FOLuG 26 No Maximm Limit do 

7 A 32 or 38 6 1-7/16 OD x 5-1/4" long | In Cablo 
Splice 

8A 51 6 1-1/2" OD x 4=1/4" long do 

8 B 51 11 1-1/4" OD x 7-1/4" long do 

8 C 51 16 1-1/4" OD x 10-1/4" long do 

8 D 51 20 | 1-1/4" oD x 12=3/4" long do 

O8A or O8AA 88=50 Prcoeke No Maximum Limit Fole or 

Manhole 
O8A or O8BA | 8850 13 to 18 | No Maximum Limit do 
PEE aioae 


NOTE: Loading coil cases 4AA, 4BA, O8AA and O8BA shall be used with 
plastic-jacketed plastic-insulated cable, loading coil cases 
4h, O8A and O8B shall be used with paper or pulp-insulcted cable. 


(Refer to Paragraph TAs) 
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7e5 The type 4 loading coil case shall be designed for suspension 


mounting from the aerial cable strand. A cable stub shall 


be provided for connecting the loading coils contained within 


the loading coil case, to the cable pairs in the cable splice. 
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The housing for the loading coil case shall be made 

of material which will have a weather resistance comparable 
to that of lead. The housing shall be so constructed 
that it will be impervious to moisture when tested in 
accordance with specifications stated in Paragraph 752.6 
The loading coil case complete with loading coils and 
cable stub shall be tested for seal against moisture 
penotration.e The end of the sealed cable stub shall 

be fitted with a pressuro tosting nozzle and the loading 
coil case shall bo filled with a dry incrt gas or dry 
air to a prossuro of fiftoon (15) poundse The tompor- 
ature of the unit shall bo held constant for a poriod 

of 24 hours. Tho prossuro shall not drop more than 
onestenth (.1) pound in 24 hours. The prossuro gauge 
shall be of tho Bourdon Tubo typo having a diamctor 

not loss than four and oneehalf (42) inches. This 

test shall be applicd to overy loading coil casos 

The loading coil caso shall bo mochanically strong enough 
so that when tho housing is supported at caeh ond and a 
fifty (50) pound woight is susponded from tho center of 
the housing as shown in Figure 9, thoro shall bo not 


more than 1/16" doflcction at L/2 distanco from tho ond 
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of case. This test shall apply to loading coil cases 

which are one foot or more in lengthe 

The cable stub shall be securely fastened to the housing 

and shall be capable of supporting the weight of the loading 
coil case complete with loading coils plus an additional 
weight of 50 pounds when suspended in a vertical position. 
This test shall be applied to pilot production models to 
prove the designe 

7004 Should the loading coil case housing be made of a none 
metallic material, a metallic shielding of 8 mil 
aluminum or 4 mil copper shall be placed around the 
loading coilse The shield shall be electrically con# 
nected to the shielding of the cable stube 

7¢55 Tho loading coils shall be assembled in groups of five. 
The loading coil groups shall be mounted on a non-motallic 
dowel and separated with insulsted spacers as specifiod 
in Paragraph 7.51. Tho leads to the loading coils shall 
be anchored to the spacers betwoen coils. 

7056 The cablo stub may bo cithor a lead sheathed, pulp or 
papor insulated cablo; a plastic sheathed, pulp or papor 
insulated cable with a continuous moisture proof metallic 
shicld or a plastic jacketod plastic insulated cable. 

The conductors shall be 24 gauge for cable stubs used 
with loading coil cascs types 4, and 08. 

7e57 Two cable pairs aro required to provide the "in" and "out" 

lead to individual loading coilse Tho two pairs form a 


"quad", Five quads shall bo grouped and definod as a 


Ba a 


"quint". The method of marking the quints shall be in 
accordance with either one of the two schemes shown in 
Table 4. 

7+58 The insulation of the cable stub shall have a dielectric 
strength of 3000 volts 60 cycle aace between conductors 
and between the conductors and tho sheath. 

Loading coil cases types 4AA, and 4BA are for use with plastic= 

jacketed plastic-insulated cable and provision shall be made 

to prevent moisture from migrating through the cable stub 

into the loading coil case. A means shall be provided at the 

cable ond of the stub for connecting the shiold in the stub 

to the shield in the cable. 

Type 7 and 8 loading coil cases shall bo dcsigned for mounting 

in a cable splice. Tho loading coils shall be mounted on a 

nonm.gnotic dowcl rod scparated by spacors doscribod in 

Paragraph 7e5le The assombly is thon cnclosod in a cylindrical 

Sloovee Tho sloovo shall be arrangod so as to completoly eon- 

Close the loading coils and scrve as a moisturcproof barrior. 

The leads "in" and "out" shall bo arranged in such mannor as 

to preserve the moisture barrior. The odge of the loading 

coil caso shall be roundod to provont damage to tho cable 

conductor insulation. 

7e51 Tho matcrial usod for fabricating tho coil scparator 
shall not causo an increase in the offuctive rosistance 


or inductanco of the loading coils over that moasured 


aA ie ys 


7 A ee +o he ee AV eveureun eg 


r 
Pk 
i Sve 
j 
‘ 
. 
* 
see 
' 
+ 
. 
ve 


Vas | 
ve 
n/@ 
B/E @ 
Ma 
*seyouyT € 02 2 Wertz Jo sput_ °sUy aeparg °sur °ON 
STeAIO PUT 4B ere spueg *Id =u D0e "Id wWIy pend 
STqnep et} pus siejue. SATPBUICTLY puz 
| = ouE oft Apqeuproudde | 
we peceds spusq omq sty | yu m/e M2 /e= 3S 
UNeUsS SIF UTVIs Jo s.10eToOO | oO-y M/e Oo Ma 
en, UeUM *seyoUT t 04 ¢ | | Gua m/e q@ Ma € | 
WOIJ FO STVAISZUT 72 Si Vt =O OMe 
SI8 spueq eseyq ‘umoys | fe hho M/d- bal Sse 
ST} Breas Je JoToo ouo Wie edféy seg - 
USTM *SPUBQ PEIOTOO YVTM ufeqgs °suy uUpsqs “sty °ox [yea 
peuTegs ere (penb 4ST St owes “Id utMOu *Ilg wUIy pend pus qupnb 
SezoqzoNpucd yNTy 7deoxe) sus Je 
WPA IMsSUy eyyUA Suypaey OATIVUIOZTY 3ST Gn exey 
quynb 8 Uy saojZONpUe) °Z Of-9e gene: aon grapes Ag — ee 


O7TUM - M 
pey- uy 
S3UBIN - O 
AoeT_ - 
Usely = 4H 
ould - ¢€ 


2GMOT[OJ €@ S.IOTOO (equynb) e9yun penb | (equynb) sqyum penb q.Ueu 
BSUTZBOTPUT 34093°1 °T e4TJ go dn epeum st 3109 GATJ Jo dn epem st e109 -@ZUB.LIY 


- ae oe ne speab of | DS Nz spenb St 


ested yh edt] oyBH 


@Seo [Too Zuyppsot-t 
edky 10s eTQeS qnys pezetnsuT oTzaetd 6 aeded ‘ding 


v eTERL 


hy 


» 


or? Yo as ebest al sion 
ietatce} af fon. bavp 


orit to qy-eban 62.927 


tasetivs} et fees Sarp 


He egtianihat exestet 


sacc .ggweifet ec exolfor 


ene 


3 


~~ 4 LO GO ge to te they ap ly mae ptt 


28) gs her = 
+ 7 - f > P| = 7 
= : ‘ on Se § 
#45 A * 
.. - t 
S ’ ; : : ri 
7 r 
oe ~ : : 
rs - < 
—_ 
/ ; 
or 
= 
= 
i 
ad 
v - , 
4 
‘ 
" 
ve 
2 
. 


76 


~J 


under Paragraphs 5el and 502. The material used for 
fabricating the separator shall have an initial moisture 
content of less than one percent measured in the manner 
specified in ASTM Designation D116=44, Sections 32 to 34, 
The separator shall serve the additional function of an 
anchor for the lead wires from the loading coil similar 
to the method shown in Figure 10. 

7°52 The leads "in" to the coil shall be grouped together, 
bound with adhesive insulating tape and taken out one 
end of the loading coil cases The leads "out" shall be 
grouped together, bound with adhesive insulating tape 
and taken out the opposite end of the loading cas@e 

7e55 All leads shall be approximately 18" long and of no, 
2e gauge wiree The insulation shall be color coded in 
accordance with that shown for type 4 loading coil cases 
in Table 4,4 

The Type 2A loading coil case shall be designed for mounting 

individual loading coils inside of a cable splice. The 2A 

loading case shall consist of a non-metallic moisture«resistant 

container fitted with two cotton tapes for binding the case 

to the cable core in the splice, This loading coil case shall 

completely enclose the loading coil and shall provide a moans 

for anchoring coil leads. 

The O8A and O8B scries of loading coil casus are designed for 

enclosing tho 88=50 typo loading coils. The caso housing and 

cablo stub shall meet the requirements given in Paragraphs 
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Tedl tO Ted2, 7Ted4, 7656 to 7¢58. The case shall be equipped 
with brackets for use in pole mountings 
7e71 The O8AA and O8BA loading coil cases shall be arranged 
so that moisture shall not cntcr the loading coil caso 
by migrating through the cable stub, This arrangement 
provides for the use of this loading case with plastic= 
jackoted plastic~insulated cable. 
7e/a2 The cable stub shall use 19 gauge copper conductors 
arranged in quads as shown in Table 5. 
QUANTITY CONTROL 
8.1 The manufacturer shall employ a mothod of inspection which will 
insure a umiform product that mects tho electrical performance 


and mechanical roquirements spcecificd in this specification. 
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APPENDIX I 
to 
Specification for Voice Frequency Loading 
Coils and Loading Coil Cases 
GENERAL 
1.1 Appendix I to the specification for Voice Frequency Loading 
Coil Cases gives minimum requirements for insulation of wire 
used to wind loading coils. 
1e2 Insulation requirements of Appendix I apply to coppor wire 
having a diameter of .0285 inches or lesse 
1e5 The wire shall be insulated witha heavy coat of vinyl acetal 
or a Similar mtecrinl that will mect tho porformance require= 
mont listed in Paragraphs 2 to 3.12. 
PHYSICAL PERFORMANCE OF INSULATION 
Z2el Tho insulated wire shall moct tho following clongation requiro- 


ments without rupture of the insulation. 


Baro Wire Diae = Inch Blongation, Percent, Mine 
00285 = 20201 18 
00179 = 0025 15 


The test section of insulated wire shall bo about 10 inches 
in longth and elongation shall be made at a rate of not loss 
than 12 inchos peor minutce Specimen shall bo prepared as spocifiod 
in Paragraph 2e21e Tosts shall bo mado at a tomporaturo of 
approximtoly 68 dogrccs Fahronhoit, 

Zee Tho insulatod wiro shall moct a snap oclongation test in which 
a 10 inch tost scetion is jorkod to the broaking point at a 


rate of 12 to 16 fect por sccond without showing crackse Tho 
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tost shall bo made in accordanco with Paragraphs 2e21 and 

2el2e The test shall be mado at a temperaturo of approximtcly 

68 degrees Fahronhcite 

2e21 The test speciinens shall consist of three 2-foot lengths 
of the wire.e. Ten inches of each specimen shall be the 
active test length. 

2ece The test specimen shall be secured in the snap=elongation 
tester and the tests operated so as to stretch the wire 
to the breaking point of the copper. The specimen shall 
then bo examined for cracking and "tubing of the insul-= 
ation." Cracks which extend entirely around tho circum= 
ferenco of the wire shall be considercd "tubing," If 
any cracking or "tubing" takcs place anywhere on the 
spocimon except within a distance of throe wire diamcters 
on cach side of tho point where the wire breaks, tho 
insulation shall bo considorod as having failode Two 
morc such tcsts shall be made on tho remaining two 
specimonse If nono of tho specimons fail, the wire 
shall be bareter ies having good snap=clongation 
rosistancee Failure of the throo specimens shall con- 
Stituto failuro of tho product. 

The floxibility of the insulation shall be tested by tho mothod 

specificd in Paragraph 231 and the floxibility of tho insul- 

ation shall moot tho requiroments given in Paragraph 2632.6 

@eolL Tho test specimon shall be not loss than two fect in 
longth. Tho tost specimen shall bo stretehod 25 percent 


by streight olongation or to the proaking point of the 
- Q = 


Let 


290k 


copper should this be less than 25 percent. Ten turns 
of tho stretched wire shall then bo wound on a mandrel 
having a diamotor three times the wire diameter with 
adjacent turns touching at a rate of 60 repem.e The 

test shall be performed at a temperature of 60 to 80 
degrees Fahrenheite 

the specimen formed as specified in Paragraph 231 shall 
be oxamined mder a 20 X microscope for cracking of the 
insulatione The presence of cracks in the insulation 


shall be considersd as a failure of the insulation. 


The insulated wire shall be tested for heat shock aftor the 


mothod spocified in Paragraph 241 and the insulated wire 


shall meet the requiremonts specified in Paragraph 2.42. 


2041 


2042 


Three test spccimens shall be prepared in the mannor 
specified in Paragraph 2.31 and heatod to 260 degrees 
Fahrenheit end allowed to cool to room temperature 

(60 to 80 degrees Fahrenheit), 

The specimen shall be examined after cooling with a 20 X 
microscope for cracking of the film, If anycracks are 
visible the insulation shall be considered to be w= 


satisfactorye 


The insulation shall be tosted for abrasion resistance by the 


scrape tester specifiod in Paragraph 2.51 and the insulation 


shall meot the requirements given in Paragraph 20526 


2edl 


fho wiro scrape-abrasion tester is composed of a scraper 
head holding a Noe 11 (0.016") stcel serving needlo at 


right angles to the axis of the test wire (the side of 


the needle rests on the wire); an anvil is providod 
to hold the specimen. The scraper head is arranged 
to press against the specimen with pressures ranging 
from 10 to 1200 grams in 10 gram stepse The scraper 
head shall have a travel of 3/8" working with a 
reciprocating motion at a rate of 60 times per minutee 
A revolution counter shall be used to count the numbor 
of strokes or cyclese An electrical failure detecting 
and shut-off device shall be used to stop the tester when 
the insulation film is worn throughe (The GeE. Scrape 
Aorasion Tester, Cats Noe 512040391 moots those require= 
montse) Test shall be mado ata tompcrature of about 
68 degroes Fahronhoite 

2052 The test specimens shall be two 6 inch lengths of wire 
from which kinks and bends have been removed by stretching 
the sample by one or two percents. The insulation shall 
bo removed from one ond of tho test spocimen for a longth 
of 1/2" for electrical comoction. The pressure exerted 
by the scrapor head on the specimen is spocified in the 


following tablo and depends on the diametor of the bare 


WIT Oe 

Nominal bare wire Total weight of 

diameter = iecn scrapor hoad = grams 
00285 580 
00253 540 
00226 500 
20201 4.70 
00179 4.40 
90159 410 
00142 380 
60126 550 
00113 550 
©0100 500 
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The scraper head shall be pieced carefully on the test 
Specimen and the tests started. When failure occurs, the 
number of scrapers to failure is recorded and the sample 
is rotated 120° and the test repeatede This makes three 
tests on each samples No single test shall be less than 
30 strokes for an insulation to be considered as satise 


factorye 


The insulation shall meet the solvent resistance requirements 


Specified in Paragraph 2.62 whon tested after the method oute 


lined in Paragraph 2.61. 


2e6l 


2062 


Five samples of the insulated wire each 8 inches long 
Shall be annealed by baking in an oven for ten minutos 
at 260 degrees Fahrenheit. Each sample shall be placed 
in a 3/4. inch by 6 inch glass test tubee The test tubes 
shall be filled with the following solvents s 


lst Test Tube = Tulol 


2nd do 55° Naphtha 

ord do Noe 1 Denatured Alcohol 
Ath do 5% Sulphuric Acid 

5th do 1% Potassium Hydroxide 


The samples shall soak in the solution for 24 hours at 
room tempcrature (about 68° Fahrenheit). 

Each specimen shall be removed individually from the test 
tube and wiped once with a cheese cloth gripped firmly 
between the observer's thumb and forefinger, If any of 
the liquids have softened the film sufficiently to allow 
the insulation to be removed by the cheese cloth so ag 

to expose the bare wire, the insulation is considered to 


be unsatisfactory. 
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Ze? The continuity of the insulation shall meet the requirements 
specified in Paragraph 2.72 when tested by the method described 
in Paragraph 2e7le 
ee7l A 100 foot length of insulated wire shall be passed 

through a mercury bath at a depth of one inch below 

the surface of the mercury at a rate of two feet per 
minute. The conductor shall be one side of an electrical 
indicator circuit while the mercury bath shall be the 
other side of the circuit. A dece voltage shall be 


applied as showm in the following tabloe 


Nominal bare Volts 
wire = diame inch deCo 
00179 = ,0113 io 
20100 = ,0063 60 
e0056°= .0031 30 
00030 = ,0025 20 


2e72 There shall not be more then 10 breaks in the insulation 
in the 100-foot length of insulated wire. 

208 The insulation shall show no cracks when the sample has been 
baked in an oven for 168 hours at a temperature of 260 degrees 
Fahrenheit and allowed to cool at room temperature, then wrap- 
ped around a mandrel having a diameter three times the bare 
wire diameters 

Ss ELECTRICAL PERFORMANCE 

Sel The dielectric strength of the insulation shall meet the 

specified requiremmts given in Paragraph 3e12 whon tosted in 


the manner specified in Paragraph 3ell. 
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Sell Two pieces of the insulated wire shall be twisted together 
for a distance of approximtely five inchose Tho test 
voltages listed in Paragraph 3.12 shall be applicd to the 
two wirose 

Sel2 Tho insulation shall have dicloctric strongth as listed 


in tho following tablo: 


Nominal bare wire Volts 
diame = inch Lale 
©0285 to ».0201 3400 
00179 to .0126 5000 
20113 to ,.008 2200 
00071 ta .005 1600 
00045 to .0031 1000 
20028 to .0020 600 
e0Ol75 to gO010 400 
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APPENDIX II 


Specification for Voice Frequency Loading Coils 
and Loading Coil Cases 


GENERAL 


1.1 Appendix II to the specification for Voice Frequency Loading 


Coils and Loading Coil Cases specifies the material to be used 


for moisture proofing impregnation and method of impregnating 


loading coils. 


MATERIAL FOR MOISTURE PROOFING IMPREGNATION 


2el Theo insulating material used for impregnating loading coils 


to give protection against moisture migration shall be a 


phonol-aldehyde type resin which under hcatsinducod chomical 


polymerization will complotcly solidify. 


202 Tho material shall bo of such consistancy that in liquid stato 


it will penotrato to core of loading coil during impregnation 


process and will not form voids botwoon windings of coile 


ée5 In cured condition the imprognating matorial shall not bo 


affocted by a 5% solution of caustic alkali, a 50% solution 


of sulfuric acid or a 50% solution of nitric acide 


204 A suitablo material for imprognation should have ehomical and 


physical proportios similar to tho following: 


Typo 

Composition 
Solvont 
Distillation Rango 
Porcont Solids 
Baume at 

Specific Gravity at 
Viscosity at 


Flash Point 
Dicloctric Strongth 


Internal curing = baking 

Phonol = aldchydo natural rosins 

Varnish makers ond paintors naphtha 

ZOO" Fe torso" hs 

55 to 60% 

BOP Oy Of S19 

20° C, of 869 

30° C. of 50 to 60 sceonds = Dommlor 
fl (Wostinghouso Viscosity Cup) 

Opon cup 56° F, 

2500 to 2700 volts por mil 


- 
. 


‘ing a> LORS 4 ate e atl ahathe hear 


on a wy Me 
MO LAPUME AL. 4 
DUM be i} a ad f 
1 ; , 
. ave oat 


co j i 
de ok al " f 
5! * 
: a+ ‘ 
nt sie * ole) god mela 
~OonvVer 
Pare, ‘ bak ty aie | of 
4 ' 


js ee rk: 
; t brs Ae 
oh tote hak 
Lehy 


1 i “, 
Fy adh 4 


¢ jute (FR 
é ‘re ' > 
> poner pike 
je , ee jy ole sib 
‘ “4 a Tk Pre, 
42) tae. Ae alias 
7 $i, a lt 
ait Foy o.. MWA OF Peni 
ev o ” $ vo tuo < 
* or f f 
‘J es 


to a 
Ta Me 


Se METHOD OF IMPREGNATION 


$e1 Theo loading coils shall bo impregnated with material spocified 


in Paragraphs 2 to 2.4 of this appendix after the method 


doscribed in tho following processing schodulo: 
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Proheat tho loading coils for 60 minutes at a temporature 

of 250 degrces Fahronheit minus 0 to plus 10 dogrees 

Place tho prehoated loading coils in a vacuum chambor direct+ 
ly after the prchcating step and evacuato for 45 minutos 

at vacuum of approximatoly 28 inchos of morcurye 

Broak the vacuum by introducing the impregnating insulation 
materials at a viscakty of approximately 45 to 50 seconds 

at 50 degroos contigrade as moasurod with a Dommler #1 cup. 
Allow the loading coils to remin submerged for approximately 
45 minutes. If additional pressure is found necossary to 
obtain complote ponetration, uso CO, LAS o 

Romovo loading coils from impregnating mtcrial and allow 

to drain for approximately 15 minutos. 

Bako tho imprognated loading coils for fivo hours at a 
tomporaturoe of 250 degroos to 275 degreos Fahronheit. 

Flash dip (flash dip moans dipping the loading coils into 

tho impregnating material and immodiately withdrawing. ) 

Drain for 10 minutes. 

Bake for 5 hours ata tomperaturc of 250 degreos to 275 


dogrcos Fahronhoit. 
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